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COMPONENT HOLDER FOR A HALL
SENSOR AND PROCESS FOR
MANUFACTURING A COMPONENT
HOLDER

PRIOR ART

The mvention 1s based on a component holder for a Hall
sensor and on a process for manufacturing a component
holder A component holder for a Hall sensor 1s already
known (German Patent Disclosure 32 35 204), which is
placed over the Hall sensor in order to hold it 1n all directions
so that 1t 1s possible to position the Hall sensor on a printed
circuit board in a narrow radial tolerance range in relation to
a circumferential magnet ring. The component holder has
injection molded centering pins which can be 1nserted into
corresponding openings of the printed circuit board. In order
to mount the Hall sensor, its connecting prongs are first shid
into openings of the printed circuit board and then the
component holder 1s placed over the Hall sensor until the
component holder, with 1ts underside, comes 1nto contact
with the surface of the printed circuit board. However, this
type of mounting of the Hall sensor and component holder
on the printed circuit board i1s costly. In addition, the
superposition of the component holder does not permit a
play-free seating of the Hall sensor in the component holder.
Without a play-free seating, though, 1t 1s very difficult to
determine with a high degree of precision the rotational
position of a rotor to be detected that belongs to an adjusting,
motor. Furthermore, the component holder known from the
prior art 1s not suited for an automatic placement 1n mass
production by means of automatic placement machines.

ADVANTAGES OF THE INVENTION

The component holder according to the invention, as well
as the process for manufacturing a component holder has the
advantage over the prior art that a play-free connection of
the Hall sensor in the component holder occurs, by means of
which the Hall sensor can be fastened to a printed circuit
board with a high degree of precision 1n relation to a magnet
ring. It 1s also particularly advantageous that the component
holder according to the invention permits an automatic
placement of the printed circuit board by means of automatic
placement machines in mass production so that assembly
costs are reduced.

Advantageous improvements and updates of the compo-
nent holder disclosed herein, as well as of the process
disclosed, are possible by means of the measures taken as set
forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention are depicted in
simplified fashion 1n the drawings and will be explained 1n
detail 1 the description below.

FIG. 1 1s a perspective depiction of a component holder
with a Hall sensor in accordance with a first exemplary
embodiment according to the invention,

FIG. 2 1s a front view of the component holder with Hall
sensor according to the invention 1n accordance with FIG. 1,

FIG. 3 1s a section through the component holder with
Hall sensor according to the mnvention along a line III—III

in FIG. 2,

FIG. 4 1s a section through the component holder with

Hall sensor according to the invention along a line IV—IV
in FIG. 2,

FIG. 5 1s a bottom view of the component holder with Hall
sensor according to the invention,
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2

FIG. 6 shows a detail of a belt loaded with a Hall sensor
with and without the component holder according to the
mvention,

FIG. 7 1s a perspective depiction of the component holder
with Hall sensor according to a second exemplary embodi-
ment according to the invention,

FIG. 8 1s a front view of the component holder with Hall
sensor according to the 1nvention 1n accordance with FIG. 7,

FIG. 9 1s a section through the component holder with

Hall sensor according to the invention along a line IX—IX
i FIG. 8, and

FIG. 10 1s a rear view of the component holder with Hall
sensor according to the 1nvention 1n accordance with FIG. 7.

DESCRIPTION THE EXEMPLARY
EMBODIMENTS

FIG. 1 1s a perspective representation of a component
holder 1 with a Hall sensor 2 according to a first exemplary
embodiment according to the mvention. For example, the
Hall sensor 2 1s used 1n a known manner for position
detection of the rotational position of a rotor 5 that is
indicated with dashed lines in FIGS. 3, 4, and 9. The rotor
5 1s a component of an adjusting motor, not shown 1n detail,
of the kind that 1s used, for example, for window regulator
motors or as a sunroof drive mechanism for motor vehicles.
Distributed on its circumierence, the rotor 5 has magnet
rings, not shown in detail, which preferably have multi-
poled, permanently magnetized regions. The rotational posi-
tion of the rotor 5 can be determined 1n a known manner in

the cooperation of the magnetized regions of the rotor § with
the Hall sensor.2.

Hall sensors 2 of this kind have an essentially block-
shaped housing 12. As shown 1n FIG. 5, a bottom view of the
component holder 1 with Hall sensor 2, the Hall sensor 2 has
three connecting prongs 8, 9, 10 that. The connecting prongs
8, 9, 10 protrude from the housing 12 of the Hall sensor 2
essenfially at right angles and then extend more or less
sharply angled, partially offset to a sensor side 3 of the Hall
sensor 2 oriented toward the rotor 5, and continuing from
this sensor side 3, for example as shown in detail 1in FIG. 3,
a section through the component holder 1 with Hall sensor
2 along a line III—III 1n FIG. 2, which 1s a front view of the
Hall sensor 2 with component holder 1. As also shown 1n
FIG. 4, a section through the component holder 1 with Hall
sensor 2 along a line IV—IV 1n FIG. 2, the connecting
prongs 8, 9, 10 provided for the electrical connection to a
printed circuit board 15 are embedded 1n their angled region
in the component holder 1 that 1s comprised of plastic. The
component holder 1 1s essentially comprised of a part 22 that
1s embodied as block-shaped and extends from an underside
18 of the Hall sensor 2, which 1s oriented toward the printed
circuit board 15, to the vicinity of a surface 20 of the printed
circuit board 15. Another part 23 on the component holder
1—which part can be seen 1n FIGS. 1, 3, and §, 1s embodied
of one piece with the component holder 1, and 1s embodied
for example as cylindrical—s used as a spacer, which rests
against the surface 20 of the printed circuit board 15 when
the component holder 1 1s 1n the mounted state.

The component holder 1 1s injection molded onto the
connecting prongs 8, 9, 10 by means of 1njection molding
tools 28 indicated in FIG. 6, which for this purpose encom-
pass the Hall sensor 2 on the housing 12 and 1n the vicinity
of the connecting prongs 8, 9, 10 close to the housing. As
shown 1n detail in FIG. 4, for example two cylindrically
embodied centering pins 25 with conically tapering ends 26
are provided on the block-shaped part 22 of the component
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holder 1. The centering pins 25 protrude from the block-
shaped part 22 of the component holder 1 approximately at
rigcht angles. The connecting prongs 8, 9, 10 have a first
section 35, which protrudes at approximately right angles
from the underside 18 of the Hall sensor 2 and transitions
into a second section 36, which extends parallel to the
surtace 20 of the printed circuit board 135 or at a slight incline
in relation to the surface 20, and then finally transitions into
an end section 37, which extends approximately parallel to
the centering pins 25 and lateral to the surface 20 of the
printed circuit board 15. Preferably, the sections 35 and 36
are completely bonded into the plastic of the component
holder 1 and the end section 37 1s only partially bonded into
it. The centering pins 235 extend slightly longer lateral to the
surface 20 of the printed circuit board 15 than the connecting
prongs 8, 9, 10. The connecting prong 8 extends between the
two centering pins 25 and, as shown in FIG. 5, for example
forms a triangle with the two other connecting prongs 8, 9,
10 and represents the apex of this triangle.

The centering pins 235 are used on the one hand for exactly
positioning the Hall sensor 2 on the printed circuit board 15
shown 1n FIGS. 2, 3, and 4, and on the other hand for
securing the component holder 1 with the Hall sensor 2 to
the printed circuit board 15. As shown 1n detail 1in FIG. 4, the
printed circuit board 15 has corresponding openings 16 for
receiving the centering pins 25 as well as three other
openings 17 for receiving the connecting prongs 8, 9, 10.

As shown 1 FIG. 6, the injection molding of the com-
ponent holder 1 can for example be carried out in such a way
that at first, the Hall sensor 2, without a component holder
1, 1s situated with 1ts connecting prongs 8, 9, 10 on a belt 27.
Belts 27 of this kind, which are loaded with a multitude of
Hall sensors 2, are usually provided in mass production 1n
automatic placement machines 1n order to afhix the electrical
components attached to the belts 27 to the printed circuit
board 15 by way of mounting means that are not shown in
detail. By means of the injection molding tools 28 indicated
in FIG. 6, the component holder 1 can simply be 1njection
molded onto the Hall sensors 2 fastened to the belt 27 so that
the placement onto the printed circuit board 15 can take
place 1n another step of the process by way of mounting,
means that are not shown 1n detail. It 1s also conceivable,
however, to mjection mold the component holder 1 without
the belt 27 onto the Hall sensor 2 1n order to permit the
supply to the automatic placement machine by way of
automatic vibrating machines that are not shown 1n detail.

FIGS. 7 to 10 show a second exemplary embodiment
wherein all of the parts that are the same or function in the
same manner are identified with the same reference numer-
als of the first exemplary embodiment according to FIGS. 1
to 6. As 1s shown particularly clearly 1n FIG. 9, a section
through the component holder 1 with Hall sensor 2 along a
line IX—IX 1n a front view of the component holder 1 with
Hall sensor 2 according to FIG. 8, it 1s also possible 1n
addition to partially injection molding the connecting prongs
8, 9, 10 1nto the plastic of the component holder 1, to also
injection mold regions of the housing 12 of the Hall sensor
2 along with them. As a result, a further stabilization of the
Hall sensor 2 in 1ts position 1n the component holder 1 can
be achieved so that 1t 1s possible for there to be a particularly
precise alignment of 1ts sensor side 3, which extends essen-
fially lateral to the surface 20 of the printed circuit board 15
and 1s for the most part free of plastic. A sensor side 4 of the
Hall sensor 2 disposed opposite the sensor side 3 1s for the
most part covered with plastic, wherein an opening 30 in the
plastic of the component holder 1 produces a communica-
tion of the sensor side 4 of the Hall sensor 2 with the
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surroundings. It 1s also conceivable, however, to cover the
sensor side 4 of the Hall sensor 2 completely with plastic. As
shown 1n FIG. 10, a side view of the sensor side 3 of the Hall
sensor 2 that 1s for the most part free of plastic, this Hall
sensor 2 can also be partially framed on 1ts outer edge by a
plastic rim 40 of the component holder 1.

As shown 1n FIG. 9, the centering pins 25, which are
embodied for example as square 1n the second exemplary
embodiment, have detent means that are formed, for
example, onto two respective opposite sides of the square of
the centering pin 25. The detent means 1s embodied, for
example, in the form of a flap-like thickening 24, which
tapers toward the free end 26 of the centering pin 25, and 1s
deformed elastically inward when the centering pin 25 1s
inserted 1nto the opening 16 of the printed circuit board 15
so that after the complete 1nsertion, the thickening 24
engages 1n detent fashion behind an underside 21 of the
printed circuit board 15 remote from the component holder

1.

It 1s also possible, however, with the centering pin 25
according to the first exemplary embodiment, which 1s
embodied as cylindrical, to embody the detent means in the
form of a circumferential bead 32, indicated with dashed
lines 1n FIG. 4, which tapers toward the free end 26 of the
centering pin 25 and likewise permits a securing of the
component holder 1 to the printed circuit board 15 by means
of detent engagement behind the underside 21 of the printed
circuit board 15. However, 1t 1s also conceivable to provide
differently embodied detent means, such as detent hooks or
the like provided on the centering pins 25. It 1s naturally also
possible to provide the detent means not on centering pins
25, but for example on the block-shaped part of the com-
ponent holder 1.

The foregoing relates to preferred exemplary embodi-
ments of the invention, 1t being understood that other
variants and embodiments thereof are possible within the
spirit and scope of the invention, the latter being defined by
the appended claims.

We claim:

1. A component holder with a Hall sensor, said component
holder 1s comprised of plastic as one-piece with at least one
centering pin (25) for a disposition of the centering pin in at
least one opening (16) of a printed circuit board, said Hall
sensor (2) 1s mounted on said component holder (1) and
comprises a housing (12) and connecting prongs (8,9, 10)
for direct electrical contact with said printed circuit board
(15), said Hall sensor being mounted on said component
holder so that the housing (12) is adjacent the component
holder and said connecting prongs protrude directly from
said housing of the Hall sensor through the component
holder, the component holder (1) being injection molded
only onto the connecting prongs (8, 9, 10) of the Hall sensor
(2) such that it cannot slide off the prongs of the Hall sensor,
and wherein the housing (12) of the Hall sensor (2) is
block-shaped.

2. The component holder according to claim 1, in which
a first section (35) and a second section (36) of the connect-
ing prongs (8, 9, 10) are embodied as angled one to another,
said sections (35, 36) are completely enclosed by the plastic
of the component holder(1).

3. The component holder according to claim 1, 1n which
the at least one centering pin (25) has a detent means (24)
which 1s designed so as to engage, 1n detent fashion with one
side of the printed circuit board (15).

4. The component holder according to claim 3, in which
the detent means 1s embodied 1n the form of a thickening
(24) on the at least one centering pin (25) and this thickening
tapers toward a free end (26) of the at least one centering pin

(25).
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5. A component holder for positioning a Hall sensor on a
circuit board, said component holder being comprised of
plastic as one-piece with at least one centering pin for a
disposition of the centering pin in at least one opening (16)
of a printed circuit board, said Hall sensor (2) comprises a
housing (12) and connecting prongs (8,9,10) for direct
electrical contact with said printed circuit board (15), said
connecting prongs protrude directly from said housing of the
Hall sensor, the component holder (1) being injection
molded onto the connecting prongs (8, 9, 10) and at least
partially onto the housing (12) of the Hall sensor (2) such
that the connecting prongs extend through the component
holder, and the component holder, being molder onto the
prongs and part of the housing, cannot slide off from the Hall
sensor (2), wherein a sensor side (3) of the Hall sensor (2)
is oriented toward a rotor (8) of a motor and is free of the
plastic covering of the component holder (1) and a sensor
side (4) of the Hall sensor (2) which is remote from a rotor
(5) of a motor 1s covered by the plastic of the component

holder (1), and the housing (12) of the Hall sensor (2) is
block-shaped.
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6. The component holder according to claim 5, 1n which
a first section (35) and a second section (36) of the connect-
ing prongs (8, 9, 10) are embodied as angled one to another,
said sections (35, 36) are completely enclosed by the plastic
of the component holder(1).

7. The component holder according to claim 5, in which
the at least one centering pin (25) has a detent means (24)
which 1s designed so as to engage, 1n detent fashion with one
side of the printed circuit board (15).

8. The component holder according to claim 7, in which

the detent means 1s embodied 1n the form of a thickening
(24) on the at least one centering pin (25) and this thickening
tapers toward a free end (26) of the at least one centering pin

(25).
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